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THE IMPURITIES OF CLOVER SEED.
F. C. STEW A RT.
T he clover growing area of the United States embraces the 
states o f California and Tennessee and all the region ly ing 
north of the parallel of 36° north latitude, between the R ocky 
Mountains on the west and the Atlantic Ocean on the east. 
In this part of the United States Red Clover has become an 
important agricultural plant. Clover seed is shipped by the 
carload from place to place and even across the water.
It is a well known fact that clover seed is one of the most 
impure seeds ou the market. T he majority of our trouble­
some weeds are naturalized species, and not a few of them 
have come to us in impure clover seed. Constantly, farmers 
are complaining that the seeds of bad weeds have been sold 
to them in clover seed, and it is true that our seedsmen are 
largely responsible for the dissemination of Ox-eye Daisy, 
Plantain, Sorrel, Fox-tail, etc. So frequently has the atten­
tion o f Experiment Station workers been called to the ques­
tion o f impure clover seed that some of the stations have 
made investigations and published the results in their bul­
letins. W ork of this kind has been done at the North Car­
olina and Michigan stations. Their reports show that the 
subject is really one of great importance. Prof. McCarthy 
says,1 “ Every bushel of uncleaned clover seed contains from 
three to five pounds of weed seeds.”  Again he says,2 “ Un­
cleaned Red Clover seed is probably the foulest seed on the 
market. ’ ’
In Europe numerous investigators have given the subject 
o f weed seeds and impurities considerable attention. One o f 
the pioneers in this line of work is Nobbe3 who examined 
more than 3,600 samples of seeds previous to 1876. In Red 
Clover,4 out o f a total of 59,477 grams o f seed examined,
>N. C. Exp. Sta. Bull. No. 70, p. 4.
«N. C. Exp. Sta. Bull. No. 73, p. 78.
TOandbucb der Samenkunde Berlin Wiegandt, Hempel and Parey, 1878. 
c., p. 44.
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94.560 p e rc e n t w as clover seed:
2.197 p e rc e n t  w as fo re ign  seed:
3.243 per c en t w as sand, chaff, etc.
100.000
In these samples he found forty-four kinds of weed seeds. 
Some were quite unimportant. Many samples contained 
Ox-eye Daisy, Clover Dodder, W ild Carrot, R ib Grass, etc. 
Guido Krafft,6 Fr. Luhn6 and others have given detailed 
accounts of studies of weed seeds found in agricultural aud 
other seeds. Most of these works deal only with the general 
characters of the seeds, but Harz7 and some others have 
studied a large number o f the seeds of the weeds, agricultu­
ral, economic and other plants microscopically. References 
to these w ill be found in Harz’ s admirable work.
T he data presented in this paper were gathered from the 
cflreful examination o f eighty-four samples, of which fifty- 
seven were grown in Iowa, eight in Ohio, seven in N ew 
York, three in Illinois, two in Michigan, two in Minnesota, 
and one each in Missouri, Nebraska, Wisconsin, New Jersey 
and Indiana. The fifty-seven Iowa grown samples were from 
all parts o f the state, and therefore give us fairly accurate in­
formation regarding the imputities found in Iowa grown 
seed; but the number of samples from states other than Iowa 
is so limited that the facts presented here are of little value 
when applied to clover seed in general. So let it be remem­
bered that two-thirds of the samples herein mentioned are 
Iowa grown; also, that the majority of the samples are samples 
actually sold by some of our most reliable seedsmen, while 
the remaining samples are from uncleaned seed offered for 
sale by local dealers.
O f the eighty-four samples examined eleven were practi­
cally pure, containing only from one to six pieces of foreign 
matter of any kind in a sample of five grams. Most of these 
pure samples were furnished by an eastern seed firm which 
claims to have the exclusive right to the use of a patent pro­
cess for cleaning clover seed. However, the majority of 
samples sent by them, though free from sticks and dirt, con­
tained much foul weed seed— seed of Plantain, Sorrel, Dock,
5Die Ptianzenbaulebre, Paul Parey, Berlin, 1885.
6Beitraj? zur Kenntnis9 der Samen der A ckerunkrauter Bericht. Oberhess. Ger- 
eelsch. fu r  Natur-u Heilkunde. Geissen 1877.
7Landwirt8chaftliche Samenkunde, two volumes, Berlin, 1885, Paul Parey.
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e tc .; and a sample of their extra pure, high grade seed con­
tained a considerable quantity o f Sorrel Seed. I think we 
may conclude that it is practically impossible to completely 
free clover seed from the seeds of these weeds.
In sixty-three of the seventy-three samples analyzed the 
percentage of total impurities was carefully calculated by 
weight. T he results are tabulated below. By mistake seven 
of the samples were not weighed and the other three con­
tained too small an amount of impurities to admit of calcula­
tion.
T he following table shows the percentage of total im ­
purities by weight, the samples being arranged in the order 
of their impurity.
807
P e r c e n t a g e  o f  I m p u r i t i e s .
W h e r e  Gro w n .
Per cent 
of
Impurities
W h e r e  Ghow n .
Per cent 
of
Impurities.
D allas C ounty, Io w a ................... .  67. K eokuk, Io w a ............... o
I o w a ....................................... .  35 .2 Ind iano la , Io w a ............ 1 .9
M ichigan ................................ .  2 8 .3 P ra irie  City, Io w a ........ 1 .8
O debolt, Io w a ...................... .  26 .8 Ames, Io w a ...............
O debolt, Io w a ...................... .  26 .3 B axter, Iow a.................. 1 .7
Cerro Gordo County, Iow a 
N o rth e rn  M isso u r i............
.  13.5 M in n e so ta ......................
10 .0 F ran k lin  County, Ohio. 1.5
Story  County, I o w a .......... 8 .6 M arengo, Io w a ..............
V an M eter, Io w a ................ 9.1 F airfie ld  County, Ohio. 1.5
7.5 1 4
W alnu t, ilo w a................ . 7.2 E lgin , Io w a .................... 1.3
B lanchard . I o w a ................ 7.2 F arm ing ton , Iow a........ 1.3
Loriinore, I o w a .................. . 7.1 B onduran t, Io w a .......... 1.3
Otley, Io w a .......................... 6 .5 R ich land  C ounty, Ohio 1 .2
L ivingston C ounty. N. Y. 6.4 Y ates C ounty, New Y ork . 1 .2
L adora Io w a ........................ 5.8 S ilver City, Io w a .......... 1 .1
H am pton, Io w a .................. 5.7 Cedar, Io w a .................... 1 .1
V an M eter, Io w a ................ 5 .6 Adel, Io w a ...................... 1.
L enora, I o w a ...................... 5.5 G reen M t., Iow a............ .9
P a y e tte  County, Iow a. . .  . . 4.5 M onroe. Io w a ................ .8
P ortsm o u th , Io w a .............. 4.5 M ingo, Iow a . .................
4 8
O h io ........................................ . 3.4 Collins, Io w a .................. .8
D exter, Io w a ........................ 3.2 C enter P o in t, Io w a . . . . ~
M axw ell. Io w a .................... 2.8 M arion County, O h io .. .6
D avenport, Io w a ................ . 2.7 Dallas C enter, Iow a. .. .5
M onroe, Io w a ...................... . 2.6 Ilock Creek. Io w a ........ .5
Colfax, Io w a ........................ 2.4 Iow a City, Io w a ............ .4
P erry , Io w a .......................... 2.4 G uth rie  C enter, Io w a ..
C reston, Iow a .................... 2.3 B onapartte , I o w a ........ _4
E lburn , 111............................
W aukesha. W isconsin. . . • 3 -3 2 .
M edina County. Ohio .3
From the table it w ill be seen that the per cent of impuri­
ties ranges from . 3 per cent, to 67 per cent, or from three 
ounces to forty pounds per bushel of sixty  pounds. T he
3
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average per cent of impurities is 5.74; i. e., i f  all the sixty- 
three samples had been put together and thoroughly mixed, 
the per cent of total impurities in the mixture would have 
been 5.74. Granting that the ten samples which were not 
weighed were average samples, the per cent of impurity of 
the whole eighty-four samples would be 5. This means that 
on an average the farmer buys in each bushel of clover seed 
three pounds of foreign matter, which is largely made up of 
weed seeds. T o what species these weed seeds belong, and 
how to identify them, are the principal objects of this inves­
tigation. Except in a few cases the per cent of the different 
species was not calculated by weight, but a rough estimation 
o f the quantity of each was made. The following is a sam­
ple analysis.
S a m p l e  F o r m , H a m p t o n , I o w a .
Setaria viridis; principal impurity.
Sticks; numerous.
Setaria glauca; common.
Ambrosia artemisaefolia; frequent.
Panicum glabrum ; occasional.
Chenopodium album ; one seed.
An impurity was recorded “  numerous ”  when the sample 
contained about twenty seeds or more; “  common,”  from ten 
to twenty seeds; “ frequent,”  from four to ten; “ occasional,”  
from two to four.
From such analyses of the seventy-three samples the fol­
lowing table was compiled. O f course this means nothing 
unless it be borne in mind that the samples were of about 
five grams each.
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S tic k s ..................................................................
Phleum pratense..............................................
Setaria viridis ..................................................
Plantago n ige lil..............................................
Polygonum persicaria....................................
Setaria glauca ................................................
17
15
11
2
4
1
3
0
1
0
1 
]
1
14
15
16
5
4
5
6
10
6
10
5
1
3
3
9
15
13
13 
7
14
1
1
5
14
9
14
3
57
52
5 0
41
32
31
30
D i r t .....................................................................
Panicum glabrum ..................  ....................
Chenopodium album ......................................
4
2
1
3
1
9
7
2
1
6
3
10
1
5
8
9
7
4
4
6
27
24
26
16
Panicum capillare..........................................
S a n d ....................................................................
1
1
1 3
3
q
5
1
1
2
6
5
3
4 
ft
15
15
14
1 1 4 6 13
3 I ......... . 1 1 4 5 11( alttssimufi \
1 o 4 3 10
o 4 ?, 8
2 2 3 7
1 3 3
1 1 2 3
1 1 4
3 1 1 7
1 9 2 r>
1 3 4
O 1 3
o 1 3
2 1 3
1 1 ?-
1 1 2
1 1 2
o 2
o 2
1 1
1 1 ?,
9 2
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
I I 1
1 U nknow n jjra ss ............................................ 1 1 3 4
*1 know of no way to separate these two species.
$This grass I was unable to identify. The glumes are spotted. I t  may to® a 
Spurobolus or Muhlenbergia % 5
Stewart: The impurities of clover seed
Published by Iowa State University Digital Repository, 1888
8io
SO M E O B S E R V A T IO N S  ON T H E  T A B L E .
T he weed seed most commonly found in clover seed is 
Setaria viridis because it meets all the requirements for ad­
mission. A  weed to occur commonly in clover seed must 
comply with the following conditions:
ist, It must be widely distributed over the clover growing 
area;
2d, It must seed profusely and consequently be very com­
mon wherever it grows;
3d, It must thrive in cultivated ground;
4th, It must ripen its seed in September, about the time o f 
clover harvest.
5th, Its seed must be about the size and weight of clover 
seed.
In the table the various impurities are arranged in the 
order of their occurrence, those occurring most frequently 
being placed at the head o f the list. Applying the conditions 
just stated it is readily seen why they arrange themselves in 
the order in which we find them. Setaria viridis appears in 
fifty samples. It complies with all the conditions. Setaria 
glauca appears but thirty-one times. It complies with the 
first four conditions equally well with .S. viridis, but its seeds 
are larger than clover seed and hence they are more easily 
separated. Setaria verticillata was not found at all, although 
it complies fully with the last four conditions. It does not 
occur commonly where most of our samples were grown. 
Ptantago rugelii complies with all five, and appears in forty- 
one samples, while Plantago major, a plant similar in general 
appearance, occurs but once. The seeds of P. major are too 
small and the plant is not nearly so common as P. rugelii. 
Where Plantago lanceolata and Plantago patagonica var. 
aristata grow, they are common impurities of clover seed, 
but in Iowa where most of the samples were grown, they are 
not common at present. O f all the Polygonums P. persicaria 
takes the lead. It most nearly complies with all the condi­
tions. T he seeds of P. convolvulus are too large. T h e same 
is true of P. pennsylvanicuin. P. avicularc is not common 
in cultivated ground. P. acre and P. hydropiper grow in 
wet places. Pafiicum glabrum appears twenty-four times,
6
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Panictim sanguinale but three tim es. These two species meet 
the conditions about equally except that P. sanguinale ripens 
its seed too early.
In this way we might account for the position o f each 
species in the list. Cnictis arvensis (Canada Thistle) is rare 
in Iowa clover fields and was not found. Moreover, its seeds 
are too light. Grass seed is its vehicle of distribution. Cus- 
cuta epithymum (Clover Dodder) does not appear for the 
reason that it is seldom found in the West. Chrysanthemum 
leucanthemum (Ox-eye Daisy) was found in but one sample. 
It is an eastern plant. It is generally supposed that Cenchrus 
tribuloides (Sand-bur) is scattered in clover seed. T his plant 
is common in Iowa, but in no case was the “ seed”  found. 
W hile the involure is intact the “ seed”  is too large and light, 
and the involucre is so tough that it is seldom broken in 
threshing. Farmers need not fear that they are buying Sand- 
bur “ seeds”  in clover if  the seed is fairly clean. But the 
abominable practice of seeding land with the chaff from the 
tail of the threshing machine w ill give the farmer plenty o f 
Sand-burs and numerous other troublesome weeds.
A  detailed description of each of the weeds found would 
make this paper entirely too long, but it will not do for us to 
close without making a few remarks upon them. I shall be 
as brief as possible. In the arrangement of orders I follow 
G ray’s Manual.
CA RYOPHYLL.-EC.4v
Lychnisgithago; Corn Cockle; annual; introduced; a bad 
weed in wheat fields; it constitutes a part of cockle which 
comes from wheat, and is frequently the cause of dark colored 
wheat flour.
O n a g r Ac e e^ .
Oenothera biennis ; Common Evening Primrose; biennial; 
indigenous; a coarse, unimportant weed.
Co m p o s i t ,E .
Anthemis cotula; Mayweed, Dog’ s Fennel; annual, indig­
enous; a disagreeable weed around dwellings, but not trouble­
some in cultivated ground.
7
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Chrysanthemum leucanthemum; Ox-eye Daisy; White- 
weed; perennial; introduced; a pernicious weed in the East, 
but not yet common west of the Mississippi.
Ambrosia artemisicefolia; Hog-weed, Rag-weed, Bitter- 
weed; annuali; indigenous ; very abundant in stubble, but 
easily killed.
Ambrosia psilostachya ; perennial; indigenous; of no im­
portance.
VERBENACE.E.
Verbena bracteosa;  annual, indigenous; an unimportant, 
procumbent weed, which carpets waste ground.
Verbena urticcefolia; perennial; indigenous; upright; un­
important.
L a b ia t v e .
Brunella vulgaris;  Self-heal, Heal-all; perennial; indige­
nous; a low, upright plant, once used as a medicine; no bkd 
qualities as a weed.
P L A N T A G IN A C E A
Plantago tugelii; Plantain; perennial; indigenous; seldom 
bad, yet too common.
Plantago major; Common Plantain; perennial; introduced, 
but native in the extreme northern part of the United States; 
not troublesome.
Plantago lanceolata; Rib-grass, Lance-leaved Plantain, 
Buckhorn Plantain, English Plantain ; perennial; intro­
duced; a very bad weed in clover fields, especially in the 
Eastern States; not yet common in the West, but rapidly 
spreading.
Plantago patagonica var. aristata; annual; indigenous; a 
low plant, not very common.
A m a r a n t a c e .
Amarantus albus; Tum ble-weed; annual; indigenous; 
common on “ breaking;”  not troublesome in cultivated 
ground.
Amarantus retroflexus; Pig-weed; annual; introduced; a 
common upright-growing weed in cultivated ground, but not 
very troublesome.
8
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Amarantus blitoides; annual; indigenous; an unimpor­
tant, prostrate, spreading weed.
C h e n o p o d i a c e e^ .
Chenopodium album; Lamb’ s Quarter, Pig-weed; an n u al 
introduced; troublesome in gardens.
P o l y g o n  a c e e^ .
Polygonum persicaria; Lady’s Thum b, Spotted Knot- 
weed ; annual ; introduced ; very common in cultivated 
ground, but not considered a bad weed.
Polygonum acre; W ater Smart-weed; annual, indigenous; 
o f no importance.
Polygonum pennsylvanicum; annual; indigenous; not 
troublesome.
Polygonum hydropiper; Common Smart-weed; W ater Pep­
per; annual; indigenous; common, but not bad in cultivated 
ground.
Polygonum convolvulus; black Bind-weed; annual; indig­
enous; common, but not bad.
Polygonum aviculare; Knot Grass, Goose Grass, Door- 
weed; annual; indigenous;^ common in waste places.
Rumex crispus; Curled Dock, Sour Dock; Narrow Dock; 
perennial; introduced; a troublesome weed in meadows.
Rumex altissimus; Pale Dock; perennial; indigenous; 
moist meadows.
Rumex acetosella; Sheep Sorrel, Field Sorrel; perennial; 
introduced; a noxious weed, especially in the East; perefers 
worn out fields.
G r a m i n e ^E.
Panicum capillare; Old W itch Grass; annual; indigenous;, 
common in stubble fields; not bad.
Panicum proliferum; annual, indigenous; not bad.
Panicum sanguinale; Crab Grass, Finger Grass; annual; 
introduced; a bad weed, especially in the South.
Panicumglabrum; Smooth Panicum; Smooth Crab Grass; 
annual; introduced; very similar to last but not so troublesome.
Panicum crus-galli; Barn-yard Grass; annual; introduced;, 
not very troublesome.
9
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Setaria viridis; Green Foxtail, Bottle Grass, Pigeon Grass; 
annual; introduced; the most common of all weedy grasses 
in cultivated ground.
Setariaglauca; Yellow  Fox-tail, Pigeon Grass; annual; 
introduced; much like the last and occuring with it.
Phleum prate use; Tim othy, Herd’s Grass; annual; intro­
duced; cultivated for hay and forage.
Paspalum laeve; annual; indigenous; unimportant.
10
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1. Setaria virldis (upper surface).
2. Setaria virldis (under surface).
3. Setaria virldis (w ith  g lum es rem oved).
4. Setaria glauca (upper surface).
5. Setaria glauca (under surface).
6. Setaria glauca (glum es rem oved).
7. Panicum glabrum.
8. Panicum sanguinale.
9. Panicum crus-galli.
10. Panicum  crus-galli (g lum es rem oved).
11. Plantago lanceolata (convex face).
12. Plantago lanceolata (concave face).
13. Plantago rugelil.
14. A m arantus retoflexus. •
15. A m arantus albus.
16. A m arantus blitoides.
17. Polygonum aviculare.
18. Chenopodium album  (w ith o u t u tric le).
19. Polygonum persicarla.
20. Polygonum hydropiper.
21. Chenopodium album  (w ith  u tric le ).
22. Polygonun'. acre.
24. Rum ex acetosella.
25. Ambrosia artemisicefolia (naked).
27. Rumex crispus.
28. Anthemis cotula.
29. Verbena bracttosa.
30. Chrysanthemum leueanthemum.
N ATURA L SIZ E  DRAW INGS.
31. Setaria viridis.
32. Setaria glauca.
33. Panicum glabrum.
34. Panicum sanguinale.
35. Panicum crus-galli.
36. Plantago lanceolata.
37. Plantago rugelil.
38. Am arantus retroflexus.
39. Am arantus albus.
40. Am arantus blitoides.
41. Chenopodium album  (w ith o u t u tric le).
42. Polygonum persicaria.
43. Polygonum hydropiper.
44. Polygonum aviculare.
45. Polygonum acre.
46. Polygonum convolvulus.
47. Rum ex acetosella.
48. Anthemis cotula:
49. Ambrosia artemisicefolia (w ith  u tric le ).
50. Rum ex crispus.
51. Ambrosia artemisicefolia (naked).
52. Verbena bracteosa.
53. Chrysanthemum leueanthemum.
54. Polygonum convolvulus (en la rged  th re e  tim es).
55. Ambrosia artemisicefolia (en larged , w ith  involucre).
E X P L A N A T I O N  O F  PLATE.
12
Bulletin, Vol. 2 [1888], No. 21, Art. 9
http://lib.dr.iastate.edu/bulletin/vol2/iss21/9
